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1020020036426 



[S3] 

[CHEieiSHl 



W^ ^^>: 2003/7/4 

2002.06.27 

^D\MEJiyno\^ mmm si oia a^mfe aaat 

ORGANIC SILICATE POLYMER AND INSULATION FILM COMPRISING 
THE SAME 

1-2001-013466-3 

9-2001-100003-6 
2001-042182-4 

KANGJUNG WON 

741102-1010813 

139-230 

AHe^^Ai hzm=?- ^:f\\m ^mom^ 2B soes 

KR 

MOON.MYUNG SUN 
711015-2149517 
302-777 

CHSS^AI h\=? ^tizm ^DiEIOtSFM 105§ 804s 
KR 

umB 

KO.MIN JIN 
640213-1042416 

28-1 




1020020036426 



mX\: 2003/7/4 

305-340 

CHaS^AI SiBm LGAFSOHUM 5^ 304^ 

KR 

KANG.GWI GWON 

750725-1063734 

157-013 

Aie^^AI ^k\=? 1036-19S 
KR 

SHIN. DONG SEOK 
700129-1140621 
138-240 

KR 

NAM,HAE YOUNG 

751007-2388219 

361-272 

mmmsEi s^ai ^azm a^onuM io3^ 407^ 

KR 

K I M.YOUNG DUK 

681008-1055318 

305-390 

cHss^Ai a&is m=?om^ ioi# 904s 

KR 
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[^SSI SSHiPIl CHOI, BUM GYU 

I^BJS^SlSl 730216-1346113 

[^aesl 305-751 

i^±} aas^Ai ^ifnaoFM^ 3iie 204s 

i^mi KR 

I^SSi SSS:'ll KIM.BYUNG RO 

I^Sl^^as] 680928-1018010 

a Si si 305-762 

I3^±i amm^M ^^=? mmm ^±S:om^ Aoem 406s 

1^21] KR 

s^h:>ii PARK. sang min 

[^El^^eiS] 740603-1409011 

[^Sasl 301-757 

{^±} CHS^^AI m=? ^a!2S SCHOHUM 110§ 402S 

C^S|] KR 

oil oia mmMh\ m m=?muQ. cHaiei 
^□i^5iae! (21) 

[PI@#§!S] 20 S 29,000 3 

vmmm^} 6 0 6,000 

[^^da^ssi 0 21 0 a 

[^lAhg^S] 9 m 397.000 S! 

432.000 a 

la^AiW] 1. a^Ai- 9AIIAi(£S3)_1S 
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^ 1:^^ ^£^1 ^^}^ ^^^-g- ^-^S., -a-71 

-S-'Hi ^^«fl7> 7>^^ -a-7l# «^<3=^^<^ ^^(capping)€ 
-fr7l>i^^^#, ^ ^^^^1- ^^lirBlJiltHfl- ^. # ^ #^fl« 7> 

^^^-8- S'^^^*^ 7l^ -fr7l#* T^A- S.^^ ^ 

3£.^1 1^.^^ 2:>^^1-, ^^^M:0] ^S-^o] ^S^l rSi;^-^! 

^^^^S- A>-g.^ ^ o>u|Bl., '^ll- ^-§-«>^ ^<H^m 

7l^S] Si^o] •%-o]^}jL, ^<^^^o] -f^^H, €^1*1 ^ JL3lf7l- 

-B-7]^el?fl<:>lH ^^^1. 53^, ^ft^^l:, 7>^^-gfl #^1-. ^£^1 .5i;^> 
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1020020036426 2003/7/4 

^7]^^n^]B. ^ ^-B-^V^ {ORGANIC SILICATE POLYMER AND 

INSULATION FILM COMPRISING THE SAME} 

<> ^ 7];^H ^^^^ ^-B-^ ^^^^1 -^^^ -f}-7l^2l5flolE ^^^ofl ^ 

t:-!^ ^Afl^VTim 71;^^ ^-B-^ ^^^<=>1 ^^tb -e-7l^Bl^1<=>ls ^^^1^ 

^*V>fl Sl^^. 2003 >d^<flfe 0.1 /m^i ol-S-tt 4i;^>7} 

<3> ^£^1 i;^>^ Siffl^l^iBj^ ^S-S}- ^In^Csignal)^ 

^sl ^og SAlslfe RC ^l.<?i(delay)«^l ^^^i^- ^^^1 =^^>^ ^ 

^ 7l«>^^:^o.s. ^7>«H. oL^S JL^S 
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1020020036426 



t-^ 2003/7/4 



^ -fh^^^^l >«->^«>^^> tt^. SEt!: ^i-n-^ ^3E.^1 

(cross-talk) ^-g-^ li^*! ^^i^m ^ Sife 

^1-^^ ^^>, 2.5 ol^V^ -a-^ 1-^^ ^ 

<5> ^gjj^ IC, LSI 4i^V2l ;<flSfe -H-^^T^7l- 4.0^ Si027> 

tfl^^olT3^, ;^^o.^ ^^^^o] '^B^?11<^1S(F-Si02)7> <a-^ ^-g- 

'S-Efl7> £|c>1 o] ig-^o.^^ 3 5 o]«f|.^ ^^7] <H3^-^ Sl^. 

^e-^l «^le]tb ^^1^^ ^^*>7l -^I^^H ^^^^1 "g^-^-S "ar^t!: 7^ -^7] 
■ ^ ^7l 3i^;^l-*oi >ilAli£|jL SlnF. 
<6> -^71 ui^;^>^ #e|oiPi^ o>^ia ofl^fls ^ 

71- 3.2~2.6J2.S. <a^^-^S -B-s) ^'='1 ^£7> ^JL, Si02<=>)l «l«tl 7l;^l^ 7j-s.7l- 

'ioi^i:!! n^7} ^>n^«^i si^. '^i^^^i €^ ^^^^3}. 1^^^ ^ 

n^M: 7Mfe -a-71 ±7]^ Hfl^^^ ^siA^^ ^7> 

^ <^l-8-^ -H-7l^el5floie ^^^j^n 7fl^ol ^eoi] ^^^o]t^, o] -^7] 
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7H=^««. ^^^-§-^1^ ^ ^^^^^ -B-71 ^el^llolE ^^^*>^ «j-^oi 

cf. (>]^^ ;^fls.s.Ai P))^ sfe ^-^^^ 450 iC<^Mi ^2^0.^ t]:^*>t|-. 

^^.eH-, >S-7l ^-^^^ -fr^ 2.7 o]^^ «1J51^ -^^ 

» 7l;^H -t^^l ^;^1^<^1 ^i^. 

<8> 2.5-3.0^ -a-71 -B-7l^elj11olS Jl^/^> ol^o] 

^:^]^<^]s. ^^^}3L ^-8-^ ^;^loll «1-B-^^ 

2.5 2:;^^-^^ ifl^ <^^7} -f^*^]!:!-. 2.5 ^-B"^ 1- 

* :^flS.^ 7M£lJl ^o] ^;c])o^ ^Efloltf. ^4.^^]^ 2.0 

^^M-. ^^«fl^s.7> 400 x:«^ls><^l7i iifl^<^. ^7^^ ^s.^ ^s.oflAife 
^^^1 ^4. n^-Bf-^i 2.5-3.0^ ^1-^^ 7l^^ S'a^Vfe 4^ 

€ ^o] 2.5 ol^ll- ^^^}^ 7l^o.^A^ ^^^Jl ^x:f. cl-^^ ^^^-SV 

^ ^2fl7l^S.^ ^1 5.700,8445:^ Jl^^q- ^B^D^ <g7:>» ^^i^l^^ 

^^^> ^^^m ^, 'a^V* 2^> 7l-^§H ^l7l«m 

^ ^^>€- >^>-§-^-^S.'Mi| ^ l^hL^ 7l^^ ^^«l-7l o1^1=l-fe ^^^O] ^ 

^^(Adv. Mater. 1998. Vol. 10. No. 13, 1049)<H|fe -^7]^^^^]^ ^^^^4 
Ji, 2^> 7>^*>o^ -B-71j1^4» ;^l7l^^s.>H icf^^^ ;*ll2:«>^ ^ 

^7^^ ^J: 2l-8-<^l 2^^1■<^ >a-^Bl ^^7} ^^Sl^Cll, -a-7]^Sj^)olEO^ ^:^7l7> 

28-7 




1020020036426 m■^ ^^V: 2003/7/4 

^ ^^^^ ^<^1 ^W-§--^^ ^¥7l7> ^4t^>c^ >iH7> 

:q 6,126.733:£fe 7]^ ^^H -B-7lul^^> cflAi 31 a]^^ -g.cfl^ 

TfJ-^olr^.. ZL£lu|.. ^71 ^^^^ m 4^ ^ ^ W]^ -g-pflo^ ^^3i\. B^-^A^o^ 

^7l5i|- ^Bfl7]#5l &>fl^^ tjl^*>3i;^>. ^ ^Tg^ ^5.^ iii^>Sl Jl^^SsV 

^ ^^Sl Cf^ ^^-71^ X-l-B-^ i^srVfe ■fr7l^s:i?llolE 

>fl2:^^. ol* ol-§-SH 7l^ ^'^o] ^o]^ ^S.^ ^<gB]- ^A^^ 3,^^ 

^ 3E.t\-^ ^7]^ 7]^ ^^io] ^o]^ ^c^^ ^A^^ 

t^v^ ^£^1 >^i^*>^ 
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1020020036426 ^^>- 2003/7/4 

<^'H. "i^ffl7> 7}^^ -B-711- "a^^^*:^! (capping)^ -^7]^^^^%. 

<14> ^ -^71 ^7]^^9\]o]^ J£^*>^ 

^7]-3\ ^^^-g- 3.^ ^ 2:^^-i-<*1 3E.Sil<H ^3^^ ^ 

<1S> ^55)1^ ^S.^ ^7^^ ^c^^ ^A^-g- 3.^ 2:^#<^1 Si'H'^i. 

<16> a) i ) ^^«t|7l- 7}^^ -a-7]l- «^^^^<^1 5g^(capping)€ -^-7] 

<i7> ^ 

<18> ii) -M^^^^- 

<19> » i^^^ -B-7l^S)5fl<:>lE ^^?sl]; ^ 

<20> b) -fr7l-g-Dfl 

<2i> ^ sf-«>^ ^9^^ ^^^-g- s^l-* 

<22> jEtb ^ ^S.^ ^^>^ ^-B-^ ^^^s^ sa^H'^i'. 

<23> a) «i^^7V 7>^t!: -a-711- «g=^^<^ 'i^^^l-S. (capping)^ -B-7l^ 

<24> % -ift^-^l- -i^: i^*>fe -B-7]^Bl?llolE 

<25> ^^^1; ^ 

<26> ii) -fr7l-g-Dll 
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<27> ^ 3i^^^ ^<3m- ^>a-8- S^l- -8-^^ 

<28> b) ^7] a)^n^ -8-^^ ^;^>^ 7l;^Hl £5.^<:»^ ^^^^ -^^^^l^] 

<29> ^ ^:^]; ^ 

<3o> c) ^7] b)^n]^ £5L5)^ ^"^^^ ^ 
<3i> S 3L^^^ :^-B-^ ^^^^ ^ 

<32> o]^ ^ ^x^^ >S-4^>711 ^^tt^. 

<33> ^ ^^^}#^ 7]^^ -g-ol^>JL. ^^^^ ^12:^ ^ 9X^ 

-a-7l^^^^#, ^ ^flr^^l- Hfe ^^^B^^^* ^, 1- ^ # 

Bl ^"a^<^l 7l^ S^<>1 -8-<5l*>Jl, ^^^^<^1 -f^^M, ^^^1 ^ 

<34> 7l^ <^l-g-t!: M-ii 71^ ^m^^^ T^^l^ 7]^ 

^^-§-AS. <y^><>i -B-7l^ei?il<i1S JL^7\- ^^7] ^7} :^di^ZL V^B.^^l^ % 
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1020020036426 '^^}- 2003/7/4 

s.^ ^-l-B-^ ^^^^ J:5i|-^ ^]^^ ^ ojc^-. 

<36> [^-g-<2q 1] 

o 1 o 9. P 

\ '0^sr° Jo-si l'0:;sr^ . ' ^-sl 

-,^iV l >^ ^ R O-^'-vk Pore; P^R 

<38> >a-7l ^-a-^^^ «>:il ^fe -^7l#^ Sfe ^#AJ 7]^ 1:^71 

450 TC «>1^«^>H ^■S-«ll7> 7\^% 
<39> >a-7l ^^«i)7> 71-^^ -H-7l# «a=^^oll -^71^^^^!-^ 3L 

-B-7l^s1^olH ^"^n^ ^ A^o^ ^-^H. 450 TC <i1*HA-1 

7> 7>^^ -S-711- '9=^^011 ^J^^ -fi-7l^?l:^^#3l- SEfe -a 

<40> ^71 1^^7> 7>^t!- ^71^14:^^1-^ *>7l IS. ^^l"* >^>-g- 
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<4i> [^^^ 1] 

R^pR^3-t)S i ~L— S i R%RV-q 

<43> >a-7l 1^ 

^ Ri, ^ 1:4^, w]^, 

<*5> R2, ^ r4^ q-Zj- ^^^O.^ OHI^^I, ^^^lifl-^^ 

<48> >S-7l t^^7> 7V^^ -H-711- 59^^ -^-71 € 7> 

^^S. 0)^0]:^ e Si-^^. *>7l sf^^ 2. 

3, ^ ^}7] s^n^ AS. K^]^^ ^^#5. ^ i ^ o]Ji^ ^^s) 

<49> [:^^^ 2] 

<51> ^7l ^^-i] 2^ 
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<52> z^zj. s.^^o.s. 4^^, <i>^, wi^, ^m^);^! #7lt+ 

<53> r5^ z^-z]- =-^^o.s. oHl^A], •6?|.ol=#Al, ^dfl 1 

<55> 3] 

^ R%RVySHW-SiR^R^3-2 

<57> ^7] 3^1 -iq^^lA^, 

<58> R6, ^ r8^ Z^-Z)- =.^^0.5. -i,^, o>^, B]^, 

<59> R7, ^ r9^ Z]-4 =-^2^0.^ <='V4^^1. -^M^S-Al, SE^ ^^1^-^31 

1 ^fl^l 4^ ^^Alo-)^. 
<60> ^tt^ 1 ifl:^1 6^ ^^^Sa 2^ 3^^'a<5lJL, 

<6i> y, ^ zfe 0 2^ ^^<*1^. 

<62> [:^^^ 4] 



<63> 



m 2nMi 



<64> 4^ ^^^'il'H. 

<65> RlO^ z^-z^. =.^:^o.s. <^>m. «m. ^TlM- 
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<66> Rii^ ^].oliE.s.Al, Hfe ^iifl SE^ '-^^ 1 ifl^l 4^ ^^AlolJi, 

S ^^^^ -fi-7l-i?t^^#. ^ ^7l 2. 3, ^ 4^ KM^^ 

<69> -g- ^^^1 -B-7]^Bl?flolE ^^^1 ;^]2:<^)1 A]~g-S)^ ^7] ^^<^ 1, 2. 

3. ^ ^«|-^ 4S. 3LAl5|^ 1 ^ o]^ ^^s)fe ^^sl-^l-^ ^ 

;^im<^l ^^1 A>-§-^^ ^^^B] S.^ ^ 7H^^^ ^ 

<70> ^ ^T^^ -B-7l^Bl?il«^m ^^^1 ^lS<=>fl ^>-§-^fe ^7] -B-7]-§-Tifl^ ^^^^-i-, 

^ 2:SB«}-^1 ^-^^ e Sitf. :dl i-^^. n-n^, i-^^, 

2,2,4-Meliill^^^, Ai#s. S£^ pfl^Aiss. -f-^ ^^:^] 
-g-Dfl; M. 3.^^, EB^pIl^ li;^, 6111 5E^ d|)1 ^fll 

sec-^^^, t-^^#. 4-plll-2-3a^^, Al#S. ^AV^, oH^aI^s. ^A>fe, ]£ 
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€#Bl#S.}tPfl^«^B)lH, «^^5a-l-2l#S.ic:<Him<^l^l=. '^m'ffl^Hl^-n-SS.^'^fl^^. 
«^^^#e1# t:lp||^6||E|)s, c1'^^<^Bj)e, SS-^ig^el^ 2.icii||^ofl^ 

aiL«^m«HlEils, s.i^ss^'^lBils , 

t:lHS^<HlB|ls ^ 

^ oflBfl«l -g-tifl; xq6{|^^>^vllolE, nO^«^HH«^lS, <flm<»M^<*lS, n-^S.€«^H^ 

-§-^11; ££fe N-'^^^qi-sl^-. il-<iMo1:E., N-^l€i«-<^M'=>1^, N-^fl €i#<^>^> 
o]^, }i,li-t\v^^S.^c>}n}o]^^ N,N-c]<^^3L#«iM«*lS., N-^€o>4:^<*M'^l^, Vi-<^^ 

o]s.n -d-^H ^<=>i 9X^. 
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% ^ $14. -^7] A>-§. 7}^^ ^^i^'fls.fe €• Si-^^, «^ 

1:^. <i>>^m^. S.^3l^A].^ «}^^, JE.i::#S.S- 

<^1->^1-^^. i^#s.s<^Hl:&'a:, Ms11-s^«:>HlE>a:, ^#^1-^ 

S-^-ar. ^^>^^. ^n^, ^}^^'^, P- 

oHi^^^^. p-^^-ffl^^^JJ: f-<^l $14. A>^ 71-^^ «7l ^ 

^<^] ^^4, ^'^^•^l ^^^] 4i;^>-g--^s. A>-g-:i 4^1". ^# 

^o^r, -B-71 A]-g-*>^ ^«^14. 

^, =3.^4^, N,N-4^€4^, :^sl^l^4^. N,N-4"^1^4^, N,N-45.s.^4^, 

pJ)^c>X3li^cll^o-|-^, Bi)^o].D]i^6)l^o].nl^ «^]144i.^m4^, o]l^o>DlixOlll. v\]^^^ 

#4^, <^1^M4^, ss.^^4^. N-^^^^"&€-4^. N-<Hl€^€'a#4^. N-T^€ 
'^lW^-^4^, N-<^^«^1[^#4^, N,N-4'fl^^^'y:€-4^, N.N-cl^l^pl|^«a:-l-ol.Di^ 
N-Pim4^^^4^, N-«:fl^4^1^^4^, N-^€cl6i]^^o>Pl, N-ofl^4*^^^4^, ^] 
s.A]Dfl^o>^. oil^AlDil^o>^, i^mAlo]1^6l.i?2, oi]^Al6)llo]-ol, o>^^, tr^of^ValA]^ 

^^tlM. ^Bl^. 41-. 4^21^. ^fl. 4*21^. 4^4^ ^4 $14. 

28-16 



1020020036426 #^ "S^V: 2003/7/4 

€^^^1- 1 tfl«ll 0.00001 vfl^^l 2 A>.§.igf|.^ ^om. ^7l ^7>^<»1 

7H^^«fl ^ ^^^-§- ^ ^ ^tf. ^^s.. 7V^ ^ ^w-s-^ 

<77> ^ ^i^oll^i^ ^^^^1-^ 7K= #^ ^7V^4. ^^^^1-^ 7> 

^^^•^ >^>-§-€ 1-^ >^>-g-€ # €;^> ll-'a- 1 # '^l^'^l «> 

c]^ «>^^*>7|lfe 1 50 -i-oH, 7>:^ «>^^*>7ll^ 1.5 # <^1-^^ ^'^l 
t^. ^o] 1 -i- P]^.^^ ^7>€ ^-f f-^-^l 7>^^Sfl ^ ^^^-§-0) ^ 

^7}7} 7}^^r^, o]^ ^Dfl^ -B-71-g-tifl ^ofl p^bI :^7]-^ ^<Hi 
. #^ ^7m ^ 2:^ -8-«fl S£^ ^-tVAl^lJl SX<^S. #4. 

<78> >a-7l 7H=-s-«fl ^ ^^^-g-Ai ^-g- ^s.^ 0 xfl^l 100 «>^2|*Vi. 1=1^ 

«>^^-Sl-7ll^ 15 i^^l 80 ^o]t^. o]^ <^o]:^]^ 7}^^n #^1-^ ^^^^^A> 
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ti1ia-&H 500 ol^o]r^, :^-g-AH^ 500 ifl^l 

1,000,000^ w>^3jB|-t)-. 

7l ^7l-^£ ^rl-. -^7] 7]^^^^^^^^ 200 ifl^l 450 

«^M^«-€^1^^ -^7]^^} afe ^^>^>, ^^^^ A>^«b ^ Sl-^i:^, ^o|s^. 

^'=11^i ^^t!: 7]^^ 31S7)1 ^5LAl7l7l ^?3:5|-^#«H1 iEt€ <i^^ 7> 

¥^ -B-7m3|- >a-8-^^^ ^<>1 bV^^^t:!-. ^7l 71^^^^!-^^ ^ ^t^^ :io5^ 

^sl-T)]^ 2 ifl^l 40 S.^^^ ^o]^-. 

^ ^^^}, ^^^^ :i ^^«^ BJ^Tfl <a^^ ^7Vtf|£ 

^ ^^S] Si^i^^ ^ ^^^^ 2 tfl;^] 60 ti>^^*>7)lfe 5 vfl>q 40 

^^%7> ^^^^ B]- -^^fliq- ^^^H ^^W. 

^ ^^-g- -gel^ no]^, Si02 ^lols), SiN ^l^^lsi, 

•i- ^5.^1 7l7Hl £.i^^S.>«l ^^^^ 1}-^^ ^ 

^TS. * M^, ^ = ^-^ A>-8.^ ^ 5lio.p^, o]^^ A>^§><i^ :^ 

^^^*>fe ^<^1 7]-^*Vi^. MVJEjfl ^^131 t^f-^S. f^:?]: ^^i^-i- 
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0.1 t4):^1 2 ^^'l ^"^^V^. . . 

^7i^5i^ioiH ^-^ t3|^ ^^^m ^ $1^. 

. riiS^tiflola. ^^71^ ^^^^ 7>5lAl^ Tif^, ^ ^^71 

♦ ^^^^ ^^^]^^. ^71 30 Ml^l 200 ^^^^ 200 "C <>! 

^£60^-1 -iAl^Vfe ^o] #o.D^, ^^^^5.^ 200 ifl^l 500 ^S-^l^i ^ 

^, 3£|v:)^i A>-§-^ ^ Sa^L. 71-^ €^7lfe O}^^, 

7]n^^7], AV^^-B- 7l^^K^m ^71 ^) ^3i|- ^^71, ^ 

o}-s.v)o> ^ ^it* ^-fr^V^ 7l^l^^7l *V«=>11^-1 ^ "^71 71-^13-^-ar 

^*>^ ^£ 7>^«1-t]-. 

<86> dt>a^^^ 7]^ ^ ^^"^ ^-^^ ^Vol-^Al7] ^ 

dt^*>7l i^^^Bll- ^ =^ ^i:^-. S.^^]^ li-^^ -^a^V^^S ^^^^ ^aH^ 
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7^-^14. -^1^ ^e)^^^ ^^1- 

-i^^ ^. ^^^^ 100 ifl^l 400 -c^ 7>^«>^ wv^^i^m. 

<87> o]^^ ^.c^ ^<^:^m -f^^>^. 

3^^cq 7^3£7V 3.^ -f4^^>7l . LSI, ^1^^ LSI. DRAM. SDRAM, RDRAM. 

D-RDRAM 4i;^>-8- ^"a^. a^^> 2^ S^h]- 

7]%^ ^^SAi di;^>-g-5i -§-^^ '^V-^^V 

7l<Hl #4. 

<88> oi^v, ^ oi^^ §7] ^*V<^ wV^^^ '^>«>H» *>7l ^ah^ 

<89> [-a AH]] 

<90> ^aHI 1 

<9i> 250 mL^ -^e §B1->^.3:<H1 ^^sel^l^Al^^ 16 g. ^ i^SB^iill^Al^ 

^ 7.16 g-i: i=fl€'=11^1^^1-'^H<*lS 24 g<^ -^-SflAm ^. SL^7]S. SL^ 

514 mg^ ^*^>^^ 19.46 g^ 7>^^^tq-. o] 

7|o^ ^5.^ 60 VS. -ir^^<H 3 A];^ ^^a^ ^ -^^-^S. ^^JI. al^Bnm4-<>l 
Djl^Al^i^SS.^ #eI=S.€5a^A>oliE 4.26 g«^l ^<^>5afe SS-l'ffl-l-Hl^ 'fl^'^Bfls 
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■ oVAflBllolE. ^ofl 6.4 g3|- 2.08 7V«H ' ^ -^^^ ^ 

£S 60 "CS -ir^ 20 Am ^S^oV ^-§-^1?! ^, -g-^-^^ >8-^^^V^l ^2]-Al^t|.. o^7loj| = 

-g-^ 70 g* ^^^]^ ^'^^ ^^^-S- ^^^>^4. 

<92> .^ aH] 2 

<93> ^Aloil lofl^l #Hl=S.€?ai^A>o1S- 7.60 g«^l 

^c>6j[- ss.^igl^el# Tifl^oflBllscbHl^lolE 11.4 g3|- ^-^^ 3.72 g^ T3l 

^, ^S* 60 ICS 20 ^"JV ^-§-^1^1^. -^^^V^l tq-^, 

-g-nD 80 g^ ^^^m ^liil^laife ^AHi 14 ^-^tl: ^^-^s 

<94> HIjIc^I 1 
<96> -^ -^c^l 

<97> (^«!^^ ^12:) 

<98> ^7] -gAHl 1 2, ^ -^A^-g- -§-^-^^ 

AA ^^*H ^rii^^7l «HlAi 250 ^£ 

1 Al:?> 430 1 a]:?]: ^f-oV ;^^*V<>^ ^^^^ A^:-^^"^. 
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<100> [i 11 





^AHi 1 














(n) 


1.295 


1.225 


1.385 




2.18 


1.89 


2.85 


ft^* (GPa) 


3.5 


1.8 


8.2 




0.5 


0.3 


1.2 


(^1 (n) : 632.8 nrn'^l^l 1 



<ioi> ^7] s. 1-i- ^ 4^ €^H1 1 SEfe 2^ ^^^^ -^^217]- 

* ^-S-tb -e^Hl 1 S^fe 2^ ^^^^ vi\2L<^ 1^ «lTi|--§-'»^(nonporous) WlJjl-S>e«^ 
<102> ^ ^t^oll ^l^tb ^7]^^n^]E. ^^^1^ ^^^^ ^ 71;^!^ 7j-:£7> -f 

:a-4iAl^ ^ ^31, flfl-d^ 'S-SL ^^-^ 4^ 9X^ 7^-vr^ 
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I^^*^ 11 

m ^^^^ . 

^71 «i^^7> 7>^^ -B-711: *^<3=^^«^ -i^^^-i-S. (capping)^ -^-71^^^ 
^l-o] ^71 IS. ^-^1-^ -fr7l^Bl?fl^lm ^^^Ifil ^I^U-^: 

[51-^^ 1] 

R'pR^3^Si-L-SiR%R^»^ 

^7] 1^ ^"i'H. 

R 1. ^ ^^^-^s. o>i[, w]^, afe ^m^i^i a^T^ 

R2, ^ R4fe ^^^-^S oHl^^K ^ol=^Al, zjdfl Sfe ^^l^^Sl 

1 ^^1 451 ^^AlolJi, 
L ^ 450 r <>l*H^i "i^^7> 71-^t!: -a-7ll-<^laL. 
p, ^ qfe z^-z^- 0 ifl^] 2^1 ^^o]t:l-. 
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[^^■s^ 31 

og ^Bl '?d^Sl^ -^7l^Bl^olm ^^^^ ^12:^^. 
C^^*^ 41 

^7] ^^^^^ -^^31^7} ^el^. ^ibS- 

[^^■ej- 51 

^7] -M^^^l- *eljlH7V ^1-71 2, *l-7l s\r^-^ 3, ^ 

^^■il 4S. S^lsl^ 1 ^ ^^s)^ ^^1-^ -fr 

7l^ej^<^lS ^^^^ 

[^^^ 2] 

S i R\R^4^x 

>S-7l 2^ ^c^]^. 

r4^ z|z^- s-^:^ 1-41. «^>m. al^, ^m^^l ^TlM- 1:^ 
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R 5^ z^-zl- <^V>^1^^1, ^M^^^l. ^^H^Sl 

1 ifl;^ 4Sl ^^Alolji, 

xfe 0 vfl^^l 2^ ^^<>H. 
[ 3] 

R%RVySI-M-SiR\RVz 

'S-^l 3^ ^'i'H. 

R6, ^ R8^ Z^-Z^- IrdL. <>}%, Sfe ^ms):^! ^7] 

R 7, «1 R9fe ^^:2^o.s oHl^-Al, -gj-ol ^^a] , ^^H"^^ 

^rdl^ 1 ifl^l 451 ^^AlolJL, 

y. ^ 0 ^^1 23^ ^^<^1^, 

[^•5)-^ 4] 

>a-7i 4^1 ^<^>H. 

RiO^ z^-z^- ^^^o_s, 1:^, oV^, al^, ^l^^l^l ^j^Tl^" 1:^ 
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R 11^ ^i.o]:£S.Ai. Hfe ^^1^ 1 <a:^Aioi5i. 

6] 

^JE^l 4i7:>S^ 3.^ 2:^^1:<H1 ^^'H. 

a) i ) ^^^71- 7>^tb -B-7l# '9=^^*=fl ^^^^-IrS. (capping)^ -B-7l 
ii) -^^r^^^ ^B^^T^ 

b) -fr7l-g-x.fl 
7] 

4i^V^ ^]'9r^ ^9^^^ ^<H^i. 

a) ^^^7> 7>^^ -a^7l# ^^^^<^ -a^^'^S. 5g^ (capping)€ -^71^ 

ii) -H-71-g-^fl 

b) ^7l a)^;^l^ -8-^^ ^H^l 7l;^Boil ^^^^l^'l 
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C) b)^^1^ SlS.^^ ^2: ^ ^l'^^^ 

;^17*J- 7MS\ ^^^^S. ^S.^ ^^>^ 

l^^^ 9] 
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